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2 ENUM
2.1 ENUM
”03-1234-5678” ENUM 6
1. ITU-U E.164
+81-3-1234-5678
2. ”+” ( ”+” E.164
) ENUM DDDS
AUS(Application Unique String)
+81312345678
3.
81312345678
4. (”.”)
8.1.3.1.2.3.4.5.6.7.8
5.
8.7.6.5.4.3.2.1.3.1.8
6. ENUM ”.e164.arpa”
8.7.6.5.4.3.2.1.3.1.8.e164.arpa
DNS NAPTR
NAPTR DNS
$ORIGIN 8.7.6.5.4.3.2.1.3.1.8.e164.arpa
IN NAPTR 100 10 "u" "E2U+sip" "!^.*$!sip:info@sip.goto.info.waseda.ac.jp!" .
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2 ENUM
URI
sip:info@sip.goto.info.waseda.ac.jp
sip:info@sip.goto.info.waseda.ac.jp
SIP
NAPTR (E2U+sip) regexp URI
2.2 DDDS NAPTR
DDDS(Dynamic Delegation Discovery System)
(AUS) DNS URI
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NAPTR
ENUM E.164
URI NAPTR
NAPTR
IN NAPTR order preference flags service regexp replacement
• order
16 bit
order preference
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2 ENUM
Application Unique String
First Well Known Rule 
First Key
key
DDDS Database
Rule set
Rule set
Apply Rules to AUS
key
Was the last matching rule terminal ? No
Yes
Result desired by the application
2.2: DDDS
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• perference
16 bit
• flags
”u” URI
• service
E2U (ENUM to URI)+
• regexp
AUS
• replacement
regexp
”.”
regexp replacement NAPTR
NAPTR service
order order prefer-
ence
order NAPTR preference
order NAPTR
order
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2 ENUM
2.3 ENUM
ENUM E2U (Enum to URI)
NAPTR service URI
2.1
2.1: ENUM
service URI
SIP E2U+sip sip:info@sip.goto.info.waseda.ac.jp
H.323 E2U+h323 h323:info@goto.info.waseda.ac.jp
FAX E2U+ifax:mailto mailto:info-fax@goto.info.waseda.ac.jp
E2U+voice:tel tel:+81312345678;svc=voice
FAX E2U+tel tel:+81312345678;svc=fax
E2U+message:mailto mailto:info@goto.info.waseda.ac.jp
WEB E2U+web:http http://www.goto.info.waseda.ac.jp/
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5. Controller
6.
Controller
4 3
7. Controller
8. Sender Receiver
Sender Receiver AUS AUS
ENUM DNS
9. ENUM DNS URI
URI
10. URI
11.
Controller
3.3
Controller
19
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ENUM DNSController
Sender
(Receiver)
Receiver
(Sender)
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 
Input : password 
Input : command 
authentication
key
ack
connect ?
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
password
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command
ack
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4.1
Controller FreeBSD 4.8-STABLE Perl5
Windows XP Professional
ActivePerl5.8 ENUM DNS Mac OS X
10.2.8 DNS BIND9.3.0 4.1
4.1: PC
PC CPU Memory OS
Controller Pentium 200MHz 48MByte FreeBSD 4.8-STABLE
Receiver Pentium 4 2.26GHz 1 GByte Windows XP Professional
ENUM DNS PowerPC G4 400MHz 128MByte Mac OS X 10.2.8
dig DNS
wget Web
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44.1
^[ ^p\R
^[^p\R iMac
Controller
133.9.68.159
Command Receiver
133.9.81.30
(30)
ENUM DNS
133.9.81.32
^[ ^p\R
133.9.81.27
(27)
Gateway
Gateway
T[o[
T[o[
www.goto.info.
waseda.ac.jp
(69)
www.google.co.jp
(99)
Internet
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Sender Receiver
4.2.1 1
Sender ”30” Recriver Sender
133.9.81.27 ”27” Controller ”30271”
4.2.2 2
Receiver ”30” Sender Receiver
www.goto.info.waseda.ac.jp ”69” Con-
troller ”69300”
4.2.3 3
Receiver ”30” Sender
www.google.co.jp ”99” Controller ”99300”
4.3 ENUM DNS
ENUM DNS
4.3.1 named.conf
DNS named.conf
zone "mydomain.com" {
type master;
file "db.mydomain.com";
};
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44.3.2 (db.mydomain.com)
(db.mydomain.com)
$TTL 86400
@ IN SOA ns1.mydomain.com. root.mydomain.com. (
2004011801 ; YYYYMMDDnn
10800 ; Refresh
3300 ; Retry
3600000 ; Expire
3600 ) ; Minimum
IN NS ns1.mydomain.com.
; IN NS ns1.mydomain.com.
ns1 IN A 133.9.81.32
0.7.2 IN NAPTR 100 10 "u" "E2U+ft:ftp"
"!^.*$!ftp://133.9.81.27!" .
1.9.6 IN NAPTR 100 10 "u" "E2U+web:http"
"!^.*$!http://www.goto.info.waseda.ac.jp/!" .
1.9.9 IN NAPTR 100 10 "u" "E2U+web:http"
"!^.*$!http://www.google.co.jp/!" .
4.4
4.4.1 1
Controller¶ ³
> perl control.pl 133.9.81.30 25739
ip = 133.9.81.30
port = 25739
Connect succesfully!µ ´
Controller control accept
¶ ³
Do you want to use debug mode? (y/n) ... yµ ´
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4debug mode
¶ ³
input your password: 23456789
password = 23456789
encryptext = ff1856e046c40fb8
Password isn’t OK.
input your password: 12345678
password = 12345678
encryptext = 80a00aae2513e193
Password is OK.µ ´
¶ ³
input command:30271
command = 30271
send command
received ackµ ´
accept control
¶ ³
> perl accept.pl
Do you want to use debug mode? (y/n) ... y
Waiting connect.µ ´
Controller control accept debug mode
Controller
25
4¶ ³
Waiting password.
received data = ff1856e046c40fb8
It is under decryption now.
received password = 23456789
Opening the file of the saved password.
saved password = 12345678
Password isn’t correct.
received data = 80a00aae2513e193
It is under decryption now.
received password = 12345678
Opening the file of the saved password.
saved password = 12345678
Password is correct.µ ´
Controller
Controller
¶ ³
Waiting command.
received command = 30271
Sender = 30
Receiver = 27
This is Sender.
press ’y’ and see AUS and key ...y
AUS = 270
key = 0.2.7.mydomain.comµ ´
Controller Sender 30 Receiver 27
Sender Receiver(27) AUS 270
key
26
4¶ ³
now query for NAPTR.
Do you want to see full reply? (y/n) ... y
; <<>> DiG 9.2.3 <<>> @133.9.81.32 0.7.2.mydomain.com naptr
;; global options: printcmd
;; got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 41
;; flags: qr aa rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 1, ADDITIONAL: 1
;; QUESTION SECTION:
;0.7.2.mydomain.com. IN NAPTR
;; ANSWER SECTION:
0.7.2.mydomain.com. 86400 IN NAPTR 100 10 "u" "E2U+ft:ftp"
"!^.*$!ftp://133.9.81.27!" .
;; AUTHORITY SECTION:
mydomain.com. 86400 IN NS ns1.mydomain.com.
;; ADDITIONAL SECTION:
ns1.mydomain.com. 86400 IN A 133.9.81.32
;;Query time: 0 msec
;;SERVER: 133.9.81.32#53(133.9.81.32)
;;WHEN: Tue Dec 28 20:12:47 2004
;;MSG SIZE rcvd: 125µ ´
DNS accept
dig dig
27
4¶ ³
Do you want to see only NAPTR-RR? (y/n) ... y
0.7.2.mydomain.com. 86400 IN NAPTR 100 10 "u" "E2U+ft:ftp"
"!^.*$!ftp://133.9.81.27!" .
select and get its regexp
order ==>100
regexp ==> !^.*$!ftp://133.9.81.27!
connect FTP server.µ ´
dig (ANSWER SECTION )
service ”E2U+ft:ftp” IP 133.9.81.27
IP ftp
4.4.2 2
Controller 1¶ ³
input command:69300
command = 69300
send command
received ackµ ´
accept control
¶ ³
Waiting command.
received command = 69300
Sender = 69
Receiver = 30
This is Receiver.
press ’y’ and see AUS and key ...y
AUS = 691
key = 1.9.6.mydomain.comµ ´
Controller Sender 69 Receiver 30
28
4Receiver Sender(69) AUS 691
key¶ ³
now query for NAPTR.
Do you want to see full reply? (y/n) ... y
; <<>> DiG 9.2.3 <<>> @133.9.81.32 1.9.6.mydomain.com naptr
;; global options: printcmd
;; got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 41
;; flags: qr aa rd ra; QUERY: 1, ANSWER: 1, AUTHORITY: 1, ADDITIONAL: 1
;; QUESTION SECTION:
;1.9.6.mydomain.com. IN NAPTR
;; ANSWER SECTION:
1.9.6.mydomain.com. 86400 IN NAPTR 100 10 "u" "E2U+web:http"
"!^.*$!http://www.goto.info.waseda.ac.jp/!" .
;; AUTHORITY SECTION:
mydomain.com. 86400 IN NS ns1.mydomain.com.
;; ADDITIONAL SECTION:
ns1.mydomain.com. 86400 IN A 133.9.81.32
;;Query time: 0 msec
;;SERVER: 133.9.81.32#53(133.9.81.32)
;;WHEN: Tue Dec 29 14:14:07 2004
;;MSG SIZE rcvd: 144µ ´
DNS
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4¶ ³
Do you want to see only NAPTR-RR? (y/n) ... y
1.9.6.mydomain.com. 86400 IN NAPTR 100 10 "u" "E2U+web:http"
"!^.*$!http://www.goto.info.waseda.ac.jp!" .
select and get its regexp
order ==>100
regexp ==> !^.*$!http://www.goto.info.waseda.ac.jp!
checking URI ... OK
press ’y’,then execute application ... yµ ´
service ”E2U+web:http” order regexp regexp URI
URI
wget
> wget --spider URI
URI
’y’ ”http://www.goto.info.waseda.ac.jp/”
4.4.3 3
Controller 1¶ ³
input command:99300
command = 99300
send command
received ackµ ´
accept control
Sender
2
30
4¶ ³
Waiting command.
received command = 99300
Sender = 99
Receiver = 30
This is Receiver.
press ’y’ and see AUS and key ...y
AUS = 991
key = 1.9.9.mydomain.comµ ´
Controller Sender 99 Receiver 30
Receiver Sender(99) AUS 991
key¶ ³
Do you want to see only NAPTR-RR? (y/n) ... y
1.9.6.mydomain.com. 86400 IN NAPTR 100 10 "u" "E2U+web:http"
"!^.*$!http://www.goto.info.waseda.ac.jp!" .
select and get its regexp
order ==>100
regexp ==> !^.*$!http://www.goto.info.waseda.ac.jp!
checking URI ... OK
press ’y’,then execute application ... yµ ´
dig ANSWER SECTION service
”E2U+web:http” order regexp regexp URI
URI
’y’ ”http://www.google.co.jp/”
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A• AUS : Application Unique String
DDDS URI
• DDDS : Dynamic Delegation Discovery System
• DNS : Domain Name System
IP
• ENUM : Telephone Number Mapping
E.164 DNS E.164 URI
• E.164 :
ITU-T E.164 A 10
15
• E2U : Enum to URI
DDDS ENUM
• NAPTR : Naming Authority Pointer
URI
DNS
• URI : Uniform Resource Identifiers
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A• URL : Uniform Resource Locater
( )
• :
DNS ( )DNS
• (RR : Resource Record) :
DNS NAPTR RR
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